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Amendments to the Claims; 

This listing of claims will replace all prior versions and listings of claims in the application. 
Listing of Claims; 

1. (Currently Amended) A computer system employing a pipeline operation wherein the 
pipeline is driven by a high clock frequency higher than a low clock frequency by which a 
critical path instruction in processing data can be executed correctly, comprising: 

a high frequency ALU driven by the high clock frequency, a low frequency ALU driven 
by the low clock frequency, by which, during the low clock frequency, the critical path 
instruction can be executed correctly, wherein 

an execution stage instruction is inputted to both the high frequency ALU and the low 
frsqnwv ALU, 

if the high frequency ALU can execute the execution stage instruction correctly, the-arj 
execution result of the high frequency ALU is output as an execution result of a pipeline 
execution stage, and 

if the high frequency ALU can not execute the execution stage instruction correctly, 
thean execution result of the low frequency ALU is output as an-the execution result of the 
pipeline execution stage instead of the execution result of the high frequency ALU. 

2. (Currently Amended) The computer system according to claim I, 

wherein die low frequency ALU is composed of pkffal -a plurality of low frequency 

ALUs; 

4he-aJow frequency ALU in the plurality of low frequency ALUs in charge of each 
execution stage is switched in turn, and each of the plurality of low frequency ALUs in charge 
executes aa-the execution stage instruction in ohargo correctly by the low clock frequency which 
is equal to or lower than tite-aclock frequency for operating a-the critical path instruction 
correctly. 

3. (Currently Amended) The computer system according to claim 2, 

wherein the number of the ph«a4 -pluraUty of low frequency ALUs is equal to V* low 

2 

PACE 3/13 * RCVD AT 8/19/2005 2:45:50 PM [Eastern Daylight Time] * SVR:USPTO-EFXRF-6/30 * DNIS: 2738300 * CSID: 612-455-3801 * DURATION (mm-ss): 07-28 



19/08/2005*13:46 



612-455-3801 



HSML. P.C./ahk 



Page 4/13 



frequency ALUs w hen th e pipolino high c lock frequency is V times of the Iqw c lock frequency 
by which the critical path instruction can be executed correctly, 

each of the "n" pioooQ of tho p lurality of low frequency ALUs is in charge of "n" pieces 
of the pipJine execution sfog? e x e cution stag e s of pip e line in order respectively, 

4. (Currently Amended) The computer system according to claim 3, further comprising a 
comparator comparing the output-result of the high frequency ALU and the eatmrt- result of the 
low frequency ALU in charge of the-a same execution stage for the same instruction, 

wherein, the output result o f the high frequency ALU is assumed as the execution result 
of the pipeline execution stage, and when th e oompared a comparison result of the comparator 
indicates matching, the output- result o f the high frequency ALU is determined as the execution 
result of the execution stage anchhe pipeline operation is continued, and when the oompared 
comparison r esult of the comparator indicates mismatching, the output result o f the high 
frequency ALU is replaced with the output result o f the low frequency ALU as the execution 
result of the pipeline execution stage. 

5. (Currently Amended) The computer system according to claim 4* wherein when the 
compared comparison result of the comparator indicates mismatching, all stages of the pipeline 
are stopped until finishing the ^replacement process in which the output result o f the low 
frequency ALU is selected as the execution result of the pipeline execution stage* 

6. (Currently Amended) The computer system according to claim 2, further comprising a 
comparator comparing the output result o f the high frequency ALU and the output result o f the 
low frequency ALU in charge of the asame execution stage for the-g same instruction, 

wherein, the eutpttt result o f the high frequency ALU is assumed as the execution result 
of the pipeline execution stage, and when th e oompar e d a comparison r esult of the comparator 
indicates matching, the etitput result o f the high frequency ALU is determined as the execution 
result of the execution stage and the-pipeline operation is continued, and when the oompar e d 
comparison r esult of the comparator indicates mismatching, the output result of the high 
frequency ALU is replaced with the output result of the low frequency ALU as the execution 
result of the pipeline execution stage. 
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7. (Currently Amended) The computer system according to claim 6, wherein when the 
compared comparison r esult of the comparator indicates mismatching, all stages of the pipeline 
are stopped until finishing the ^replacement process in which the output result o f the low 
frequency ALU is selected as the execution result of the pipeline execution stage. 

8. (Currently Amended) The computer system according to claim I further comprising a 
comparator comparing the outpu t result of the high frequency ALU and the euteu t result of the 
low frequency ALU in charge of the-asame execution stage for the-a^same instruction, 

wherein, the output- result of the high frequency ALU is assumed as the execution result 
of the pipeline execution stage, and when the compared a comparison r esult of the comparator 
indicates matching, the outpu t result of the high frequency ALU is determined as the execution 
result of the execution stage and tbe»pipeline operation is continued, and when the compar e d 
comparison_r esult of the comparator indicates mismatching, the euteut result of the high 
frequency ALU is replaced with the euto rt result of the low frequency ALU as the execution 
result of the pipeline execution stage. 

9. (Currently Amended) The computer system according to claim 8, wherein when the 
compar e d comparison r esult of the comparator indicates mismatching, all stages of the pipeline 
are stopped until finishing the-areplacement process in which the output result of the low 
frequency ALU is selected as the execution result of the pipeline execution stage. 

1 O* (Currently Amended) The computer system according to claim 1 , further comprising a 
counter counting the anumber of occurrences of the amismatching detection signal in a 
predetermined period, and a circuit varying the-ajpipeline clock frequency according to the 
e ountcd numbe r of occurrences . 

1 1 . (Currently Amended) The computer system according to claim l x wherein th e following 
amounts of two processes are compared when the apipeline clock frequency is increased and the 
anumber of the critical path instructions is increased, the^eae a first amount b eing an improved 
process amount of the high frequency ALU and th e oth e r a second amount being a deteriorated 
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process amount by inoreosing of th e t hat increases if a r eplacement process of uses the output 
result of the low frequency ALU as the execution result of the pipeline execution stage when the 
high frequency ALU cannot execute the execution stage instruction correctly, 

wherein, when the former -first amount is larger than the tettef ^qcqnd amount b v the-a 
predetermined amount, the pipeline clock frequency is increased. 

12. (Currently Amended) The computer system according to claim 1 A wherei n, th e following 
amounts of two processes are compared when the apipeline clock frequency is decreased and the 
anumber of the critical path instructions is decreased, the-ene a first amount being a deteriorated 
process amount of the high frequency ALU if the ^pipeline clock frequency is lowered, and the 
ethe ra second amount b eing an improved process amount by decreasing of th e that decreases if a 
replacement process ef uses t he eufeut result of the low frequency ALU as the execution result of 
the pipeline execution stage when the high frequency ALU cannot execute the instruction 
correctly* 

wherein, when the totter first amount i s larger than the former second amount b v a 
predetermined amount, the pipeline clock frequency is decreased. 

13. (Currently Amended) The computer system according to claim 1 further comprising plural 
ALUs, a data generation circuit generating test data as a critical path data, an execution time 
measurement circuit measurin g the critical path instruction in each ALU, and a detector detecting 
the fast e st which A LU that can execute ?xe?ute? the critical path instruction in a shortest time, 

wherein, the -a faster A LU detected by the detector is selected as the high frequency 
ALU, and th e oth e r on e a slower A LU or plural plurality of slower A LUs is/are selected as the 
low frequency ALU/ALUs. 

14. (Currently Amended) A method for controlling a pipeline operation in a computer system 

wherein the ajripelbe is driven by a high clock frequency higher than a low clock 
frequency by which a critical path instruction in prooewfling data can be executed correctly, 
comprising: 

using a high frequency ALU driven by the ahigh clock frequency, a low frequency ALU 
driven by the §Jow clock frequency, by which the low clock frequency executes t he critical path 
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instruction can be executed correctly, wherein 

an execution stage instruction is inputted to both the high frequency ALU and the low 
frequency ALU, 

if the high frequency ALU can execute the execution stage i nstruction correctly, 
outputtina the an execution result of the high frequency ALU is output as an execution result of a 
pipeline execution stage, 

if the high frequency ALU can not execute the execution stage i nstruction correctly, 
outputting the execution result of the low frequency ALU is output as m the execution result of 
the pipeline execution stage instead of the execution result of the high frequency ALU* 

1 5. (Currently Amended) The method for controlling a pipeline operation in a computer system 
according to claim 14, 

wherein the low frequency ALU is composed of pksfel a plurality of low frequency 

ALUs; 

switching the one of the plurality of low frequency ALU -ALUs in charge of each 
execution stage in turn, and assigning each of thg plurality of l ow frequency AfetJ-ALUs in 
charge for an execution stage instruction in charg e to execute it -the execution stage instruction 
correctly by- during t he low clock frequency which is equal to or lower than the-aclock 
frequency for operating fr-the critical path instruction correctly. 

1 6. (Currently Amended) The method for controlling a pipeline operation in a computer system 
according to claim 15, 

wherein th e- numb e r of the plwal plurality of low frequency ALUs is equal to "n" low 
frequency ALUs when the pip e lin e high c lock frequency is "n" times of the low c lock frequency 
by which the critical path instruction can be executed correctly, 

each of the "n" pioooo of the plurality of low frequency ALUs is in charge of ' V pieces 
of e x e cution stag es of pip e lin e the pipeline ycyy'ifltofl $fog e in order respectively. 

1 7. (Currently Amended) The method for controlling a pipeline operation in a computer system 
according to claim 16, further comprising comparing m e thod for comparing the output result o f 
the high frequency ALU and the output result o f the low frequency ALU in charge of &e-gi_same 
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execution stage for the-a^same instruction, 

wherein, the output result of the high frequency ALU is assumed as the execution result 
of the pipeline execution stage, and when tho compared a comparison result indicates matching, 
the output result of the high frequency ALU is determined as the execution result of the 
execution stage and the-pipeline operation is continued, and when the compared comparison 
result indicates mismatching, the output result o f the high frequency ALU is replaced with the 
output result of the low frequency ALU as the execution result of the pipeline execution stage. 

18. (Currently Amended) The method for controlling a pipeline operation in a computer system 
according to claim 17, wherein when the oompared comparison r esult indicates mismatching, all 
stages of the pipeline are stopped until finishing the-areplacement process in which the eutpttf 
result o f the low frequency ALU is selected as the execution result of the pipeline execution 
stage. 

19. (Currently Amended) The method for controlling a pipeline operation in a computer system 
according to claim IS, further comprising a comparing method for comparing the output result o f 
the high frequency ALU and the output result of the low frequency ALU in charge of the-a_same 
execution stage for 4he-«Lsame instruction, 

wherein, the eu^ut Tesult o f the high frequency ALU is assumed as the execution result 
of the pipeline execution stage, and when tho compared a comparison result indicates matching, 
the output -result of the high frequency ALU is determined as the execution result of the 
execution stage and-the pipeline operation is continued, and when the compar e d comparison 
result indicates mismatching, the output r esult of the high frequency ALU is replaced with the 
output -result of the low frequency ALU as the execution result of the pipeline execution stage, 

20. (Currently Amended) The method for controlling a pipeline operation in a computer system 
according to claim 19. wherein when the oomporod comparison r esult indicates mismatching, all 
stages of the pipeline are stopped until finishing the-areplacement process in which the output 
result o f the low frequency ALU is selected as the execution result of the pipeline execution 
stage. 
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2L (Currently Amended) The method for controlling a pipeline operation in a computer system 
according to claim 14 further comprising a oomparing m e thod for comparing the ettfpat-resuft of 
the high frequency ALU and the output result o f the low frequency ALU in charge of the-a_same 
execution stage for the a_samc instruction, 

wherein, the output result o f the high frequency ALU is assumed as the execution result 
of the pipeline execution stage, and when th e compared a comparison r esult indicates matching, 
the eeteut- result o f the high frequency ALU is determined as the execution result of the 
execution stage and the pipeline operation is continued, and when the compared comparison 
result indicates mismatching, the eutput- result of the high frequency ALU is replaced with the 
output- result o f the low frequency ALU as the execution result of the pipeline execution stage. 

22. (Currently Amended) The method for controlling a pipeline operation in a computer system 
according to claim 21, wherein when the compared comparison r esult indicates mismatching, all 
stages of the pipeline are stopped until finishing the-areplacement process in which the output 
result of the low frequency ALU is selected as the execution result of the pipeline execution 
stage. 

23. (Currently Amended) The method for controlling a pipeline operation in a computer system 
according to claim 14, further comprising a oounting method for counting theiyiumber of 
occurrences of the-amismatchhg detection signal in a predetermined period, and o m e thod for 
varying the-aj>ipeline clock frequency according to the count e d n umber of occurrences . 

24. (Currently Amended) The method for controlling a pipeline operation in a computer system 
according to claim 14 a wherein tho following amounts of two processes are compared when &e-a 
pipeline clock frequency is increased and the-g_number of the critical path instructions is 
increased, th e one a first amount b eing an improved process amount of the high frequency ALU 
and tho other a second amount b eing a deteriorated process amount bv inoreofling of tho t hat 
increases if a r eplacement process e£ uses the output-result of the low frequency ALU as the 
execution result of the pipeline execution stage when the high frequency ALU cannot execute the 
instruction correctly, 

wherein, when the tetter -first amount is larger than the fefmeg- second amount bv a 
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predetermined amount, the pipeline clock frequency is increased. 

25. (Currently Amended) The method for controlling a pipeline operation in a computer system 
according to claim 14 wherein, the following a mounts of two processes are compared when theft 
pipeline clock frequency is decreased and tbe-a„number of the critical path instructions is 
decreased, fee-eee- a first amount b eing a deteriorated process amount of the high frequency ALU 
if the pipeline clock frequency is lowered, and the other a second amount being an improved 
process amount bv d e cr e asing of th e t hat decreases if a r eplacement process ef uses the output 
result of the low frequency ALU as the execution result of the pipeline execution stage when the 
high frequency ALU cannot execute the instruction correctly, 

wherein, when the tetteg-fir ^ amount i s larger than the form e r s econd amount b v a 
predetermined amount, the pipeline clock frequency is decreased. 

26. (Currently Amended) The method for controlling a pipeline operation in a computer system 
according to claim 14, using plural ALUs, further comprising a method for generating test data 
as a critical path data, n m e thod for measuring the c ritical path instruction in each ALU, and a 
method for detecting th e fast e st w hich A LU that oan OKCouto executes t he critical path instruction 
in a shortest time, 

wherein, tfce- a faster d etected ALU is selected as the high frequency ALU, and the other 
efte -a slower A LU or phtfsl-pluraiitv of slower A LUs is/are selected as the low frequency 
ALU/ALUs. 
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